Such under-reported volume of ADR reporting from countries including India is essentially due to the absence of vibrant ADR monitoring system and also inadequacies in reporting culture among health-care professionals. The reporting rate of ADRs could be improved with proper and extensive training about PV during the undergraduate and internship periods.
Aims and objectives
The aim behind conducting this study was to explore the knowledge, attitude and practice (KAP) of the interns towards PV and subsequent change in these after training session on PV.
mateRIals and methods

Study design and study site
A cross-sectional descriptive (KAP) questionnaire-based study was conducted among interns of Maharishi Markandeshwar Institute of Medical Sciences and Research, Mullana, Ambala, during the year 2015.
Study instrument
After obtaining verbal consent from the participants, the study was commenced. The participants were ensured that their participation is voluntary and confidentiality will be maintained. Initially, all the participants were briefed about the purpose of the study; later, a self-administrated pre-validated questionnaire adapted from previous studies was framed in English to consist of three parts. The first part (Question No. 1-10) contained the set of questions seeking the knowledge in depth of interns about PV. Part two (Question No. [11] [12] [13] [14] contained questions to know their attitude towards PV as interns. The third part (Question No. [15] [16] [17] [18] [19] contained set of questions to assess their practical aspects of PV. The questionnaire (pre-KAP) was administered and participants were asked to submit the completed questionnaire. Every participant was given 30 min to fill up the questionnaire. An interactive educational intervention was designed in the form of PowerPoint presentation by trained faculty to all interns to facilitate the transfer of knowledge of PV and ADR's reporting. The educational intervention consisted of a hands-on training and theoretical presentation on what is PV, its main objectives, ADRs reporting, Vigiflow database, classification of ADRs, incidence of ADRs, role of health-care professionals, reporting of suspected ADR followed by economic and epidemiological importance of reporting the ADRs and its effect on patient safety and causality assessment of ADRs. After the interactive educational intervention program on PV, all participants in the study were again administered with (post-KAP) questionnaire.
Statistical analysis
Statistical analysis was done using descriptive statistics. To measure changes in the knowledge and attitude towards pharmacovilance among interns between pre-and post-intervention and to evaluate the impact of effectiveness of educational intervention among interns, the Chi-square test was used to compare the difference in correctness for each question. To see the practice of interns in PV, correctness was analysed in percentage. All statistical calculations were performed using Epi Info, Atlanta, Georgia (USA), a web-based epidemiological and statistical calculator. The significance was assessed at a 5% level of significance (P < 0.05) with 95% confidence interval.
Results
In this hospital-based cross-sectional study, a total of 150 interns participated, but only 120 interns completely filled the questionnaires before and after the educational intervention. The questions answered by the participants about the knowledge of PV are depicted in the following Table 1 .
Among the 150 participants (interns) participated in our study, 120 questionnaires were returned with the response rate of 80%. Knowledge about the PV among the participants was assessed by Part-I (Question No. 1-10) of the questionnaire [ Table 1 ]. Forty-eight participants (40%) were aware of the term PV. Among the participants who were aware of the term PV, only 34 (28.33%) had knowledge about the function of PV and 45 (37.5%) participants had knowledge Twenty-two (18.33%) participants gave correct response with respect to the time period within which an ADR should be reported, while 36 (30%) gave correct response as to which kind of ADRs should be reported. In our study, a statistically significant (P = 0.0001) increase in the correct response to all the questions in knowledge part of the questionnaire as compared to pre-KAP was seen in the post-educational intervention (post-KAP).
Assessment of attitude regarding PV among the participants was assessed by part-II (Question No. 11-14) of the questionnaire [ Table 2 ]. For the question on the necessity of ADR reporting, 52 (43.2%) participants agreed that ADR reporting should be necessary. In response to the question, whether ADR reporting should be mandatory, 35 (29.16%) participants were in favour of making it mandatory. With reference to the question, The healthcare professional/s responsible for reporting ADRs in hospitals is/are?" 45 (37.5%) participants correctly expressed both health-care and non-health-care professionals can report. About 75 (62.5%) of participants had positive perception that PV should be taught in detail to all health-care professionals during their curriculum. However, as depicted in Table 2 , there was a statistically significant (P = 0.0001) increase in the correct response by the participants after the educational intervention (post-KAP).
The practice of PV and reporting ADRs was assessed by the part-III (Question No. [15] [16] [17] [18] [19] of the questionnaire [ Table 3 ]. This study reveals the fact that none of the participants had ever reported an ADR. Only 40 (33.3%) of participants had ever come across a case of an ADR, but did not report it, the main reasons of not reporting an ADR by the participants were not knowing how to report. Ninety-five (79.16%) participants had never undergone any kind of training on reporting ADRs or PV.
dIscussIon
Spontaneous ADR reporting plays a vital role in PV program. This study was conducted on inters with aim to assess their KAP about PV as internship is that phase of their training where they are involved for the first time in patient care. This study shows that interns lack the knowledge regarding PV and ADR reporting system; this may be due to limited exposure to the pharmacology and related activities. The medical students get exposed to pharmacology in the 2 nd year of their curriculum and by the time these students complete their course, the knowledge and awareness regarding PV are washed out. The practice of the medical students largely needs to be upgraded to prepare them for future challenges.
In our study, more than half of the study participants were unaware of the correct meaning and function of PV, regulatory authority of PVPI. The student's knowledge on the location of the international centre for ADR monitoring was very poor and only few students were aware about the 'WHO online database' for reporting ADR and the most commonly used scales to establish the causality of an ADR, timeframe for reporting of serious adverse events, who can report the ADRs and what type of ADRs to report. The knowledge of PV assessed through this study in medical interns was similar to the various previous studies reported in literature. [10] [11] [12] A study conducted by Ramesh and Parthasarathi stated that doctors were less aware and there is lack of knowledge of national and international PV program among doctors. [13] Hema et al. [14] concluded that lack of proper knowledge and awareness about PV among the health-care professional as the main reason for under-reporting of ADRs. A study by Praveen et al. [10] concluded that the lack of knowledge and awareness was found to be the most common cause of failure in successful implementation of the PV programme of India.
In our study, 43.3% participants agreed that reporting ADRs is necessary and 29.16% participants agreed that ADR reporting should be made mandatory. An another study found that ADR reporting was considered to be important by 97.3% of the respondents. [15] In our study, the overall attitude towards ADR reporting and PV was acceptable; however, the actual practice of ADR reporting was lacking.
A study done in Mumbai showed that high knowledge but poor practices for ADRs reporting in doctors. [16] Another two studies conducted in Mysore [13] and Muzzafarnagar [17] have shown high knowledge, but poor practice for ADR, among prescribers. In contrast, our study has found not only poor practice but also inadequate knowledge regarding ADR reporting. The overall attitude towards ADR reporting and PV was acceptable, but on assessing the practice, it was found that none of the participants had ever reported an ADR even though 40 (33.33%) participants had come across a case of ADR and the main reasons for not reporting were pointed out as lack of knowledge about how to report. The above observations point out to the lack of knowledge about reporting system as one of the causes of under-reporting; similar observations were also reported in other studies. [15, 16, [18] [19] [20] [21] In our study, the focus of educational intervention was to increase the medical students awareness to PV, regulatory bodies responsible for monitoring of ADR's, types of ADR's. This was demonstrated by an increase in the correct responses in pre-and post-KAP questions (1-19) about PV and ADR's reporting with statistical significance (P = 0.0001).
A study involving medical students in which both pre-KAP and post-KAP was conducted on PV, it was evident that all the participants had very less information about ADRs reporting during pre-KAP studies. [22] However, there was a significant improvement in their knowledge and attitude after post-KAP studies. The study involved educational session using lectures and PowerPoint presentations as teaching aids after pre-KAP session (Bagewadi et al., 2015) . The outcomes of the study showed that lectures, PowerPoint presentations and diagrams increased, the concept of ADRs reporting among the medical students. As a result, it was suggested that knowledge of medical students can be increased by including PV topics in the undergraduate curriculum and again during internship and residency (Bagewadi et al., 2015) .
Another Malaysian study finding suggested inadequate KAP and the need for educational interventions with respect to the PV program in both undergraduate studies and during internship. [23] Medical schools, regulatory authorities claimed that a lot of improvement was made in the undergraduate training, but yet there are an abundance of irrational prescribing worldwide (Ismail et al., 2015) . [23] It is important to note that without proper ADRs reporting, a lot of ADR will occur in future. Necessary measures should be taken to improve the medical student curriculum with respect to PV program (Ismail et al., 2015) . [23] A study from Northern India reported that the KAP regarding ADR monitoring was low and the knowledge scores needed an improvement and update KAPs about ADR and PV. [20] A survey among medical residents in France showed that the majority of them had a lower knowledge regarding PV. [24] A study from Italy reported that doctors had little information concerning ADRs and ADR reporting systems. [25] A recent study from India also identified that the awareness about PV program and the knowledge of ADR reporting were very low among the doctors. [3] In our study, similar results were found. These findings suggest the need for interventions to improve the KAP of the health-care professionals. A better training about PV in undergraduate curriculum might help solve this emergent problem of under-reporting of ADR's. A regular simulated environment and workshop on PV should be conducted for the students and periodic evaluation of their responses should be done. An educational visit to the PV centre to observe the academism will help improvise the need for ADR reporting.
conclusIon
Our study suggested that though the attitude towards PV and the eager to learn about ADR reporting were appreciable among the medical interns, there lies an insufficient knowledge and awareness about PV. The main reason for under-reporting of ADRs was found to be gaps in knowledge. Widening the teaching programmes for medical professionals during their undergraduate period might provide a solution to strengthen ADR reporting in India. The reporting of ADRs using the relevant forms should be demonstrated and assigned to students such as prescription writing and other practical procedures. The results of the present study demonstrate that an educational intervention can increase awareness of PV, ADR's reporting among the medical interns and the gained knowledge would thereby help the students during their everyday clinical practice in future. Educational campaigns in form of workshop/ continued medical education, symposia, lectures for health personnel and implementing ADR reporting as part of the undergraduate training, internship and postgraduate training will not only make them aware of their responsibility to report ADRs but will also curb under-reporting. Other initiatives in form of financial incentives and simplifying the reporting process might change the attitudes. Further, making ADR reporting mandatory can make health professionals aware of the importance of PV in India.
Limitations of the study
• The study could not verify the change in the practice of the study population due to time restrictions
• The outcome of this study cannot be generalised to all medical students; more studies need to be carried out with larger and broader study group.
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